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(57) Abstract 



An intelligent radio 
apparatus (100) that 
is adapted to receive 
Web radio broadcasts 
is disdosed. The Web 
Radio provides a user 
interface that is less like 
a computer program and 
more like a conventional 
radio, thus making the 
device easy to use. Rather 
than the complicated 
user interfiace found on 
Personal computers, the 
intelligent radio provides 
familiar radio-type user 
controls such as switches 
(120). a tuning knob 
(114). joysticics, cursor 
controls (116). voice 
activated controls, etc. 
The radio-type user 
controls allow the user 
to select a Web radio 
station and control other 
aspects of the operation 
of die intelligent radio 
(100) in a manner that is 
more like a conventional 
radio and less like a 
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computer program. The intelligent radio (100) is configuxtd to run die software needed to access the Internet and thus relieves the user 
of complicated software installation tasks such as installing and configuring an operating system and installing and configuring Internet 
access software. The intelligent radio also provides Internet telephony, voicemail. and voice^email capabilities. 
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— "iNiauGEirr RADIO " 

Backormmd of the InvBfttmn 

Rdd of tha Invention 

Tte present invention reiatBS to tiie field of rec^n of auifio progremming, ani more particolariy, relates to tha fidd of 
transmission and reception of atreaming audo over a computer networit such as the Intenmt 
Description of the flelBteri Art 

The Internet is e woridwida an^ of interconnected computers and infnimation savers that aflow anyone witii a conpoter 
and access to the Internet to get infonnation about virtually any subject 24 hours a day. For the average consuner, an Internet Service 
Provider flSP) provides access to the Internet ISPs such as CompuServe, Prodigy, and America 0n4ine^ currentfy Snk over ten million 
users to the Internet. Users typicaOy connect to the ISP by using standard telephone fines and a telephone modem. Cable moitems that 
allow a user to connect to the ISP am cable television fines, and satellite connections to the Internet are also available. 

The Internet provides e wealth of infonnation from stock r^orts to headtina news. One of the rewrnr services proviited on the 
internet is a streaming audio (e.g, RealAu(fio and MPEG ffliifio) sewice. Streaming audio services are often provided in connection with 
the Worid Wide Web (WeW and thus are often calied Web ratfio broadcasts. With streaming auiia a user with a Personal Compute (PCI, 
a sound card, and the necessanr software can listen to eudo pn^jrams from anywhere in tiie worid. For example; Radio Prague f^ovides 
daay Internet broadcasts from the Czech Repdjfic. Ustenere m the U.S. can listen to tiiese Web ratfio broadcasts eitiier in red time; or 
stwed for later replay. Thus; unEke more tradtionai redo broadcasts where tiie listerw must be within a raxption area, Web redo 
broadcasts can be teerd anywboe, so long as the Rstener has a connection to tiw Internet end the necessary computer herdware sid 
software. 

Unfortunately, even with tiie ever-t^reasing cost of personal computers, tte hardware and software needed to listen to a 
Web redo broadcast is beyond the financial means of many people. Evoi for tiiose that can afford a persond computer, tistenir^ to a 
Web redo broadcast ties up tiie computer so that the user cannot use it for other purposes. Moreover, the use of a persond computer 
to receive straaming audo (a^., Web radio broadcasts} requires a certain amount of coraiwter literecy on the part of the user. The user 
must be efale to mstaU the Web Rado software, configwe the Web Redo software to commumcate with the ISP, and find tiB various 
Web rado broadcasts provided on the Web. 

Summarv of the Invention 

Embedments of the present invention solve these and other problems by providng an intefl^ent radio apparatus tiiat is 
adaptd to bUow a user to receive Web rado broadrests in a manner mk! to the ease and low cost with which e user receives a 
regiiar rado broadcast Embodmants of tin mtdGgent rado also provide Internet telephony, voicamail, text-to-voice vnail voice-to-text 
email and voice onhmted commands. These features are provided in a simplei low-cost easy-to-use device. 
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; A ftfflfeiied embodnwit of the intsOigem radio apparatus refieves the user of the compttntted tasks associated with instdOng 
and configifing computer software. The imdigent rad o apparatus also preferaWy providas a user imsface that is less Gke a computer 
program and more like a conventional rad a thus making the device easy to use. In a prefened onbodment the user controis provided 
by the inteigent rado are so similar to the controis provided on a conventional AM redo or FM rado that a non-techrical user can tune 
5 into Web rado broadcasts or AM/FM rado broadcasts with similar ease. Whoi compared to a full-fledged computer, such as a l^p or 
desktop computer, the inteiigBm rado typically provides iow^ cost, smaiier si2B, lower pow^ consiroptiorv less upkeep and 
maintenanc8r and more convenience. 

Verious embodments of the intelligent rado indude tser controis such as switches, a tuning knot joysticks; cursor controls, 
remote controls, etc The user contrds allow the user to select a Web rado ststion end control other aspects of the operation of the 

10 Intelligent rado. in some embedments, the user controis are configured such that the intelligent redo operates more M a conventional 
radio and less Gke a computer program. For exampia, in one onbodment the intefl^ent rado includes a tuisng knob that aUows tlw user 
to "tune" Web rado stations from a list of available Web rado stations. The user turns the tuning knob to move from one Web rado 
station in a manner similar to the way a user would use the tuning knob on a conventional redo to tune from one rado station to 
another. The inteigent rado provides each setection of Web rado broadcasts fay categories such as, for exemple; language, cmrtent, 

15 subject matter, etc 

The imelfigent rado apparatus induifes a visud dspiay for providng infonnation to a usw, a network interface (eg., a modem] 
for transmitting and recaving dgrtal data over a communications network, and antedded software adapted to connot to the Web and 
to decode streaming audo. The communications network may be te^hoie inas; caUe TV lines, satellite commuiication systems, etc. 

In an ahemathre embodment the intelligent rado ^paratus also includes loudsrmskers for playing the broadcasts. Other 
20 embodments tnclucfe a data stt^e device for storing software and audo files. 

In other embodmerts, the intelligent rado epparatus is adapted to be instaiied in an autoraobia, boat airplane, or other 
vehicle. In yet another embodment the inteUigent radio apparatus is adapted to be a'portabte device much like a conventional transistor 
rado. 

In yet another embodment the rnteSgent redo is configured to work in coniBction with smice routines runrsng on a rKnote 
25 computer connected to a computer network. The remote computer may be an Internet site (tg. a web site or ISP) that provides 
additional functionality to the inteifgam radc For example, the intdigent rado may inchida a microphone to elknv vdca-activated 
commands to be used for cantrailing the intelligent redo. Voice recognition software to interpret the voice commands may be provided in 
other the inteligOTtrada or in the ranote computer. If the voce recognitbn software is locatoi in the remote computer, then the 
imeiiigem rado dgitizBs the vdce data and passes the dgitiredvd The ronote computer comfflrts the 

30 voce data into computer commands and passes the command to the intelfgent computer. In some embodments, smice routines in the 
remote computer are used to offload other tasks as wail, indudng, for example; fonnatting the dspiay, searching the Imemet for redo ' 
web sites, converting audo and other data from one fomiat'to another fomiat etc Offioedng tasks to the remote computer simp6«es 
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theintelligentradioandrediiasthasizrandcostoftfm Moreover, the software in the 

remotB ate can be kept up-tOKtate at sU tsnas without tqxjBting the software in the inteliigent radio. 

In yet anothv embodiment, the intelOgent rado is configured to provide Internet t^phone services to a user by connecting a 
tetephone or tetephona handset to the inteligant radio. An Internet tel^hone connection, that provides stremng suf is established 
faetvwai the mtdSgant radio and a remote unit such as an imeOigant ratfio, computar, or td^ihone system. When the user speaics into 
the handsat the user's voice is dgitized and passed to the remote unit whm it is converted to oido for the user of the remote int 
Ukewisa, the remote user's speech is dighized and passes as a strerni of digital data to the intelfigent ratfio where it is converted into 
audo and provided to a loudspeaker in the telephone handset 

Brief Description of the fimires 

The various novd features of the invention are fflustrated in the figures listed below and described in the detaled description 
that follows. 

figure 1 is e pCTspective view of one embodment of a tafaietop inteliigent rado apparatus, 
figure 2 is a blodc dagram of the functional elements of the intelligent rado apparatus. 
Figure 3A shows a defeuit display that appears while a Web broadcast is bang recehred. 

figure 3B shows a menu dsplay that allows the user to select one of the command and setup dsplays shown in figures 3C- 

3E. 

3C ISustretes e seiact language dsplay that allows a user to specify desired languages (e.g., Engislv Frandv etcj. 
figure 3D illustrates e dsplay that allows a user to select a type of program metetial |e.g., news, sports, weather, etcJ. 
Figiffe 3E illustrates a dsplay that allows a user to select various program broadcasts. 

figure 4 iDustrates a datfrentry dsplay that the inteltigent redo apparatus uses to aUow the user to input alphanumeric text 
figure 5 is a flowchart that illustrates operation of the intelOgent rado apparatus. 

figure 6A ilustrates tte information management and data processing functions provided fay a Web radio Web site (e^., 
www.webradoxomi to produce a 6st of Web rado breadcast stations for the usv. 

figure 68 iflustrates a relationship between the Web redo Web site and other web sites diat provide stremng audo 
programming. 

figure 7 is a perspecthre view of a taUetop intdligmtt rado tuner. 

figure 8 is a block dagram of the functional elenrams of the intefiigent redo tuner shown in figure 7. 
RgiTO g is a block dagram of the function^ efsnents of an embodment of the inteltgent radio that provides a remote 
playback capability. 

figure 10 w a block dagram of the functional dernants of an embodment of the that provides a remote eccess 

capahlity. 
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'" t^w fiflure^ the first dgit of any thiBwig^ 
For exampfe, an domm vwth the refarence nunrto 502 first appears in figiM 5. Where four-dgit refoencs nunbers are used the first 
two dgits inificate the figure number. 

Detaiied Descnmion of the PiBferred Embotfimcnt 
One aspect of the present invention is an intelligent radio device that dioue a user to ra:dve (igiti2ed rado broadcasts over 
the Wofjd Wide Web (Web). The tnteffigent redo pnnridas the hanhware and softuvare necessary to receive dgrtized rufio from the Web 
without the need for a peraonai computer or othw" expmtve equipment The mteOigent radio provides a dspiay device, such as a liqud 
Crystal Display (LCD) that allows the user to sdect a deamd Web broadcast from a fist of available Web broadcasts. The (fisptay also 
alows the user to select Web broaifcasts in a particular language. The software, the user controls, and the display in the intelligmt redio 
100 are operably configured and connected such that a user can tune into a Web redo broadcast in a manner simiar to the way a user 
would use the controls on a conventional rado to tune into an AM or FM rado station. Thus, the inteOigent radio provides peofde who 
are not comfortable with computers, or who do not own or have access to a computer, an opporturuty to fisten to streammg audo 
information irm the internet 

In one anbodment the intelligent rado is a iow^cost tafaletop box that cmuiects to an AC power tine and a phone line. The 
devkre induites e display devicSr spaakais; a control panel a computer processor,- a stored. software progran, and a modem. The 
intoBigent rado uses the modem to estabfish a telephone comwction to an Intemet Service Provider lISP). The stored software program 
connects to a Web Rado home page; via the t^, and downloads a list of Web rado station adcbesses. Alternatively, the user mey enter 
a web address (e^i, a Uniftmn Resouroe Locator (URU) to connect directly to a web pege that provides audo broadcasts (instead of 
first connecting to the Web Rado home page). The user may use buttons on tte control panel to scroll through the dspiay and sdect a 
Web rado broadcast "station" for fistening. Whai a station is sdectei the stored software program connects to the station and begins 
to receive d^zed audo data transmitted by the station. The intelligem redo converts the receved data to analog audo and plays the 
audo on one or more loudspeakers. 

In m\ ahonate embedment the intelligent rado is a tuner that connects to an audo system such as a componOTt stweo 
system. The tuner provides an audo output to the audo systan. The «jdo system provides amplifiers and loudspeakers. The tuner 
comprisas an endostie that connects to en AC powv liner a netvwrk ine, and the audo system. Hb network line may be any type of 
computer data connection, indw&ig, for example* a telephone ine, a cal^ line, an Ethernet Sne, a Token-Ring line, a twisted pair line; an 
infrared Enk, a rado frequency ink, en IEEE-1394 RreWire fine, etc The tuner inchides a dspiay devKa^ a control panel a computer 
processor, a stored software program; and a modem. The tnteigent rado uses die modon to estabi^ a td^ne connrction to.an 
Internet Servos Provider (ISP). The stored software program connects to a Web Rado home pege; usu^y provided by the ISP, end 
downioeds a ist of Web rado stations. A user uses use buttons on the control panel lor remote contrdi to scroll through the dspiay and ' 
select B Web rado broadcast "station* for fistening. Alternatively, the user may use vaica-activated commands to scrdi through the 



wo 99/38266 PCTAJS99/01001 



(fisptey. When a station is sateted the stored software progranrj connffits ta the station ami begins to receive dgitized auio data 
transmitted by the statioa The intdigent redo converts the rrceived data to analog audo, which is provided to the audio system. 

Figure 1 iQustrates one embedment of a taUetop inteKgoit rado lOa The inteiiigent rado 100 is mounted in an endosire 
1 01 end connects to household AC power through a power cord 104 and to a communications network by a network caUe 102. The 
5 netvworkcaU8l02maybeatBiephaieline;anBtvtforkcafaie,acahleTVcaU^ 

example tt» communications network may usa Iridim sateBtes developed by the Motorda Corp., Glob^r satefittes developed by a 
consortiim of Eurt^n manufactures wfsch indudes A^rospatide arKi Alcatel P21 satdlites dsvdoped on a project financed by 
Inmarsat, w the Odyssey sateUHe system developed by a TRW consortium assodatol with Tdeglobe/Canada. 

User controls are mounted on the front of the endosure 101 and indude a combined on-off and vdtme control 110, a 
10 commend buttwj 121, acureor contrd 116, asdect button 118, a tunng contrd 114, and a button bar 120. The cursor cmitrd 116 
provictes up, down, left, and right movements of a cursor or other entity on a dsplay (^ce 1 1 2. The button bar 120 provides buttons 
to select an audo source, indudng, for exonple, "AM" redo, "FM" rado, -Web" rado, "Cassette", and "Extemd'' input Also mounted 
on the front of the endosure 101 is the dsplay device 1 12, which provides infonnation to the user. An optiond cassette player/recorder 
130 provictes the capab3ity to play and record ojdo cassettes. The intdfigem rado 100 dso indudes a left stereo speaker 106 and a 
15 rtghtstereospaakerloethatmaybemountedintheendosurelOl or in s^wate endosures. A wireless remote 135 provicfas remote 
operation of the intdfigent redo 100. In some embodments, a microphore is provitted as wei. An output from the microphone is 
prowded to an andog-to^ttd converter to comrert the analog microphone agnd into dgitd data. The microphone may be placed in the 
intdigent rado 100, in the wireless ranote 135, or bothi 

Figure 2 is a block dagram of the hmctiond dements of the intdiigent rado 100. The inteSigent redo 100 comprises a 
20 Cemrd Processor Udt (CPU) 202 that is used to nm the intdiigent rado software. The CPU 202 is connected to a random 

memory 204, e data storage device 210, and a modem 206. The data storage device 210 may be any type of non-vdatOe data storage 
device, indudng, for example, a floppy dsk drive, a hard ddc drive, a flash memory, a CD^OM, a DVD-ROM, a CMOS memory with 
battery badcup, etc The data storage device 210 provides storage for software programs used by the intdfigent rado 100. The 
softwere stored on the data storage device 210 may be upgraded by dowdoadng new software from the Web. The data storage 
device 210 may dso provide storage for d^zed audo materid, such as recorded Web rado broadrasts, CD-Audo, etc The modem 
206 is connected to a ccmmurocations network 230, dtown as a PubBc Switdted Tdephone Network (PSTN), by the network cade 
102. Although the cornrmmicationsnetvvork 230 is shovvn as a PSTN netv^ 

may also be a cdrfe tdavidon (CATV) network, a satdite network, or any other commudcations network. In one embedment the 
network 230 comprises both e Direct TV/PC satdSte connection that prtrvides mfonnation to the intdigent rado 1 00 at high speed {bj^ 
40a000 bytes per second or moreli and a PSTN network connection so the intdiigent redo can upload information back to the ISP 232 
(because many Direct TV/PC connections are ody onemy). In yet another embodmant the sat#te network is a t»nMAray satdite ' 



25 
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netWTOric that uses the sateilhe for both download and upiaad. In one embodmant the satd&te network uses tte liidum" system 
dsvdopei m part by the Motorola Corp. 

Optkmafiy, a tetephone 220 is connected to e first port of a codec 260. A second port of the codec 260 is prmided to the 
CPU 202. The codec provides cfgHal-to-analog conversion and anaiog-t&digitfli conversion for the telephone 229. The codec 260 also 
5 pRniidas standard tet^ihone interface stgnabr such as a ringing sqnal to the tetephone 228, and taleidionB status conAion^ such as 
iBCflivBr up or receiver dowa to the CPU 202. In some embodnisnts, the cod»: 280 and the modem 206 may be cvnbinad as a 
telephone modem. Tha telephone 229 may be connected evmi when the network 230 is not a telephone network. 

The modem 208 provides an interface between the CPU 202 end the commurications network 230 and the operational 
characteristics of the modun 208 are datennined by the type of communications network 230. Thus, if the netwwk 230 is a PSTN 
10 network, then a telephone modem is used; if the network 230 is a CATV natwork, then a cable modem is used, etc. In a preferred 
embedment the modwn 206 is integral to the intdigent rado 100. In other embedments, the modon 206 is provided in a separate 
enclosure. An Internet Service Provider (ISP) 232 provirfas the user with a connection from the communications network 230 to the 
Web via the Internet 234. Mote that Rgure 2 shows functional dements, but not nrasssariy hardware configuretions. Thus, for 
example, the modem 206 may bo implemented in softwoe on the CPU 201 The CPU 202 may be a Digital Signal Processor (DSP). The 
15 CPU 202 may comfmsa a dngte computer processor, or mdtiple computer processors. In one embedment the CPU 202 comprises two 
processor?, a OSP and a general purpose microprocessor. In one embodknent the modem 206 is provided in a plug-in modiie such that 
the inteifigent rado can be configured for dffroit types of computer networks by simply changing the modem piug^n to siat the type of 
network being used. 

The CPU 202 provides date to the dspley device 1 1 2. The CPU 202 receives user inputs from the comnand button 1 21, the 
20 tuning control 114, the button bar 120, the select button 118, and the curaor control 116. The CPU 202 provides dgitized audo 
samples to an input of a Digital-to-Anaiog Converter (DACI 220. The analog audo output of tte OAC 220 is provided to an amplifier 22Z 
In a praferred embodiment the DAC 220 and the amplifier 222 are each two-dwnnal devices, providing left and right stweo d»uiels. A 
left chennel output of the amptif»r 222 is provided to the left channd speaker 106 and e right channel output of the amplifier 222 is 
provided to the right channel speaker 108. The volume contrd 1 1 0 controls the gain of the amplifier 222. 
25 As shown in the preferred embodment in Rgure 2, the other optional audo sources such as the cassette device 1 30, an AM 

tuner 240, en FM tuner 242, and an external input 244 also provide inputs to the amplifier 222. Qthw optionai oido sources may be 
provi(te4 such es, for example, an audo CO, a DVD, a dgital audo tape unit etc The CPU 202 controls the cassette device 130, the 
AM tuner 240, the FM tuner 242, and other opdonal audo sources. A line output from tha empfifier 222 may also be provided to e 
record mput of the cassatte dsvica 130. 
30 As described abova the button bar 120 is used to select one of the audo sources. When the button bar 120 is sat to 'AM/ 

thebiteffigentradolOOqiaratesinmiAMradiomoda In the AM rado mode; an enalog output from the AM tuner 240 is provided to' 
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ampfifier 222. Also in the AM ratio mode, this duptay liwice 1 1 2 (fispisys the frBquerey of an AM station selected by the AM tuner 
240. The U5V may use the tuning control 1 14 to select a desired AM station. The AM mode is optiond. 

Ad analog output from a microphone 250 is provided to an analog input of an anelog-to-dgital converter 252. A dgitd mrtput 
horn the aneiog-to-tfigitei convamr 252 is provided to the CPU 201 The mioophone 250 and converter 252 eilow for voice commsids 
5 to control the inteii^ntradla The microphone 250 end comjertw 252 ere optional In some embodnients; a nioopbone is to placed 
in a wirBtass remote so that voice commarHis can be provided from the wireless remote. 

When the button bar 120 is set to m* the inteligent rado 100 operates in an FM rado mode. In the FM rado mode, the 
arolog audio output from tte FM timer is provided to the empiifier 222, and the dspiey device 1 1 2 dsplays tte frequwcy of the FM 
station ^cted by the FM tun v 242. The FM mode is also optional. 

0 When the button bar 1 20 is set to "Cassetta" the intelligent rado 100 operates in a cassette playback mode, in the cassette 
playback mode, analog output from the cassette player is provided to the ampfifier 22Z and the dspiey device 1 12 dsplays infomiation 
rdating to the cassette playback. The cassette playback mode is also optional. The cassette device 130 may also t^tionaliy be 
configured to provide a record capability such that the cassette can be used to record audo infomiation from any of the other modes. 
Thus, for example, the cassette can be used to record FM rado, AM rado, or Web redo broadcasts. 

5 When the button bar 1 20 is set to 'VleV the inteigent rado 1 00 operates in a Web Rado mode. In the Web Rado mode, the 

intdfipnt redo 100 uses the modem 20B to connrot to the ISP 231 The ISP 232 prondes a list of avaHable Web broadasts, and 
access to the Internet 234, so that the vanous Web broadcasts can be recoved by the intB%^ In the Web Rado mode, the 

dsplay device 1 1 2 is used to select a Web broadcast and to provicfe infomiation about the selected Web broad:ast 

Figures 3A through 3E show various dsplays provided by the dspiey device 112 whSe in the Web Rado mode, figure 3A 

1 shows a def Bult dspiay 300 that appears wh9e e Web broadcast is being received. Figure 38 shows a menu dsplay that allows the user 
to select one of the commend end settp dsplays shown in Rgures 3C-3E. 

The dsplay 300, shown in Figure 3A, indudes infomiation about the Web broad:ast including the type of broadcast (e.g, 
1\lewscasn, the Web address (URU of the source for the bn^ast (e.g, http=/iwww/npr.org), a description of the broadcast (e.g., 
"Nationel Pufafic Rado 19971, a broadcast format (e.g., "Streamng RedAudol etc 

Figure 3B shows e menu dsplay 320 that allows the user to access the various setup and contrd dsplays shown in figures 
3D'3E The user activates the memj dspiay 320 by pressing the cOTimand button 121. The dsplay 320 provides a menu list 322 that 
lists the various other commend dsplays. The list 322 may provide: a Tune Station" command for actuating a tune-station dspiay 340, 
shown in Rgwe 3E; a "Setecl Language" command for activaling a select4anguage dsplay 310, shown m figure 3C; and a "Select list" 
command for acthretino a aalect-Ost dsplay 321 shovvn in figure 3a The fist 322 may also provide commemls to activate other dsplays 
(not shovvnl such as •Setup,- to initialzB the intdUgem radfli -Scan Statim^ 

231 and TJafine Statioa" to msualy define a Web broadcast station not fisted by the ISP 231 The list 322 may also prwida" 
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commands to ectivata other (fispiays sidi as 'Set Clocf 'and 'Set Alami,'' to provicte optional clock and alamt cIckJc modes for the 
(ispt8ydevice112. 

The (fisplay 320 also providas a scroO bar 321 to altow tha user to scroB through the fist 322 end sdect an iton icommandl 
from the Gst Scniling nuy be accomplished by using dthar the ctm com^ 116 or the tuning control 114. The user uses the curaw 
5 contrd 118 or the tuning contnrf 114 to lighight a desired menu item in the li^ 
select the highlights mmu item. 

The select-language dspley 310, shown In Rgure 3B, allows the user to elect to receive Web broadcasts in one or more 
selected languages. The dsplay 310 provides a ist of avaiafale languages 312 and a scrdl bar 314 for scroling through the list 311 
Each item in the list 312 con^sponds to a language (e.g., Engfish, French, eta) and each item is provided with a checkbox 313. If a 
10 chwAbox 313 is checked then the correspondng languap is enabled. The dsplaY 310 also provides an OK button 315, a Caicd button 
316, a Clear-All button 317, and a Select-All button 318. The Clear-All button 317 clears afl of the checkboxes 313, and the Select-All 
button 318 checks aii of the checkboxes 313. The user "presses" one of the buttons 315-318 by usiig the cursor control 118 to 
highlight a desired button and then pressing the select button 1 18 to "press" the loghitghted buttoa 

The select-list display 330, shown in Figure 3D, allovtfs the user to select a preferred type of program material (e.g^ Sports, 
1 5 Weather, Neuws, AO, etcj. The tfisplay 330 indudes a list 332 of program types and a scrofl bar 331 . The user uses the cursor control 
116 or the tuning control 114 to highlight a desired program type from the list 332, and then the user presses the select button 118 to 
select the highlighted progrem type. 

The select-broadcast dspley 340, shown in Figure 3E allows the user to select a Web broadcast The display 330 includes a 
Bst 342 of the avaiaUe Web broadcasts having the propw lenguage (as selected in the select language dsplay 310) and the desired 
20 program type (as sdected in tto select-list dsptay 331). The user uses tha cursor control 1 16 or the tuning control 1 14 to lighlight a 
desired broadcast from tha list 342, and tten tha user presses the ^ect button 1 18 to select the highlighted program type. Each item in 
the fist 342 is provided vuith a checkbox 343, If the checkbox 343 is checked then the corresponding broatet is a preferred (or "f ast- 
tunel broadcast The user may scrdi through the fast-tune broadcasts by using the turang control 1 14 from the (fefadt (fisplay 300 
shown in Figure 3A, without having to activate the sdect-broadcast display 340. This proviifes a convenient shortcut feature to allow 
25 the user to qiickly tuna to stations that the user r^ulariy listens to. 

Figure 4 iQustrates a data^ntry display 450 that allows the user to input atphanuneiic text (e.g., the telephone number of the • 
ISP 232 or a URLl. The display 450 includes a text prompt 451 to prompt the user for the desired data. The dspley also includes oi on- 
screen keyboard 452, a text efispiay 453, an OK button 454 and a Cancel button 455. The user enters text by using the cuiOT control 
118 to higMght e desired character on the on-scnan keyboard 452 and then pressing tte select button 118 to enter the iigWghted 
30 chsBcter into the text dbplay 451 The OK button 454 and the Caned button 455 are "prwsed' in the same fasWon. 

Figure 5 is a flowchart 500 that begins at a start block 501 and illustrates the Web Rado mode process. Tte process " 
advances from the start block 501 to a decision block 502, whoa the process checks e status fisg to detennine whather or not the 
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intBllgent radio softmre needs to bo inhiabEBd (setup). H sstop is rmledr then the process advances to a process faiock 504; othemriBe, 
the process fiinps over the setup steps to a piwessUockSR In the process bock 504, the process obtains a phone ninibar for the 
desired ISP 23Z The phone minber may ba obtonad from a defairft phone nunber stored in the bitel&gent rado softwarst w by 
prompting the user through the data^ntry dsplay 450. Once the phone number has bem obtaned the process edvances to e process 
5 block 506, where the modem 206 dab the tetephone minber end estabfishes a modem ctHuiecdon with the ISP 231 Once the 
connection is estafaEshed the process edvances to a process faiock 508 where the user estabishes an account with the ISP 232. 

In one onbodment the user is prompted for a password that is stored on the data storage device 210 or onered using the 
datft^ntry dspiay 450. Estafafishrng an account may include other actions, such as creating a usOTtame for the user, changing the phone 
minber used to access the ISP 232, aid entering inf omiation about the user and the user's account Once oi eccouit is estabGsheit the 
10 process advances to e process block 510 where a 1st of avaflabie Web rado IroadMst stations is dowrdoaded to the intelfigent rado 
100 from the ISP 232 and stored on the storage device 2ia Lists of available languages aid program types ere also downloaded and 
storad on the stor^e device 210. Once the ists are downloaded, the process advances to a hang-up block 512 wherein the modem 206 
terminates the network connection le^g^ hangs-up the phone). Upon hang-up, the ^up process is compietft and the process advances 
to the process block 514. 

^5 Pnw»» Week 514, the modem dais the ISP 232 and then advances to a process Mock 516 where the intdOgent rado 

100 logs on to the uso^s eccount et the ISP 232. The hang^4), rcdal, and logon (Uocte 512, 514, and 516, respecthrei^ is desirable 
whoj using a PSTM because the initial telephone cafl, placed In the block 506, is typically a long-dstance call or a tdl-free (e,g., a 1-800) 
call By contrast the telephone cat! placed in the faiock 514 is typicaiy a local cdL When using a non-PSTN network fe^, a cable 
modem, e satellite network, etcj then the hang-up, redal, andlogon (blocks 512, 514, and 516, respectively) is typically omitted. 

20 Once the user is k}gged on, the process advmes to a process block 5 1 8 where the user seterts (tunas) a Web rado broadcast 

station. Once a Web broadcast has been selected, the process advances to s process block 520 where the intefligent roiio 100 recehres 
the Web broadcast The CPU 202 decodes end da^mpresses the recaved data as necessary and than sends the decompressed data to 
the DAC 220 where it is converted to en andog signai that b subsequently played on the speakas 106, 108. The process rnnains in the 
process block 520 whds the user Sstens to the Web broadcast 

25 If the usff tunes to a naw Web broadcast station (e.g, by tuning the tuning contrd 1 14 or by acthreting the select-broadcast 

display 340) then the process loops back to the process Uock 5ia selects the ne^ 

Rgure 6A ilustrates the mhinnation management end data pmcessing functions 600 provided by e Web Redo site 602 (e^^ 
www.WBbradoxom). Access to the Internet site 602 is mede possible by the Internet access provided by the ISP 232. Thelnternet 
site 602 provkiBs a Est of Web redo broadcast atatrans for tte user and optionafiy other vafa»«Ued services that enhance the operadon 

30 of the imeigent radb 100. For exampla, the Intonet site 602 may provide e list of availabb program sources and streaning audo 
programmino. The site 602 mey dso maintain user proffle comprising a fist of preferred Intsnet "broadcast stations'. The site 602 else 
provides spedd downloed capabilties such thet the user can download information and software imo the mtefligent redo.- The site 602 
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also pravidBs uptoad capaUitiBs such that the user can upload infonnation, such as preferences; etc, from the inteigem radio 100 to ' 
the she 602. For exampio, the site 602 can provide a custonzed fist of stations for each user and voiceroafl capatiOty. The site 602 
may provide refomtatting of straaming autfio data into a fomtat better suited for the inteifigent ratfio. 

tn one embodmant the site 602 also provides Web telephone capabifitBS to the Inteffigent radio 100, such that the user can 
use the inteiigent rac&o as a tetephona to tdk to other users that ere connected to the Internet In one emboimoit of the Web 
telephone^ the codec 260 is used to digitize speech from a mtcrophone in the handset of the telephone 229. The d gitized speech is sent 
over the network 230 to the ISP. The ISP forwanb the dgitiznl speech to a remote user. Simiiariy, the ISP provides dgitized speech 
from the remote user to the tnteOigent redio. The biteiigent radio uses the codec 260 to convert the dgitized speech into analog signals 
that are played on the speakers 106 and 108 or a speaker in the handset of the telephone 229. 

In yet another anbodmem, the intolfigEm redo provides vmce oneS in connection with the site 60Z To recewe emaiL text-to- 
voice software in the site 602 is used to convert onafl text into dgitized vohm data as words spoken in the user's desired language. The 
digitized voice data is provided to the inteliigent redo where it is converted to an otalog signal and played on the speakers 106 end 108 
or a speaker in the handset of the telephone 229. To receive emaiL tha user speaks into the micraphonB 250 or the microphone in the 
handset of the telephone 229 and the spoken words are converted into dgitized speech by the intelligent rado. The intelligent rado 
sends the dgitized speech to the site 602 wtere it is convmed into emaO text and then em^ed to the redpant. The softwoe to 
convert speech to text end text to speorh is provided in the site 602 in order to minimize the cost and complexity of the intelSgent rado. 
Alternatively, the software to convert speech to text and text to speech is provitfed in the intelligent rado. 

In one onbodment tta site 602 also provides spedai fonnatting and markup iHTrtads that are tolored to the intelligent rado 
dsplay 111 Most existing Internet sites are geared towards a computer or television and assume that a user has a larger high 
resolution, color monitor. Most existing Intemet shes also assun^ that a user is accessing the site by using a Web browser such as 
Netscape Navigator'" or Mfcrosoft Intemet Expiorer". These browsers support high level pratocds stch as HyperText Markup 
Language (HTML). Tte dsplay 1 12, may be relatively smaller, end rdetivdy less caioble than a tredtiond compute monitor. In some 
embodmarts, the dsplay 112 does not necessariy need all of the c^abilitiBs end complexity of HTML and is thus betta served by 
information that is forniatted for the dspiay 1 12 and that is exivessed in a markup language that is stated to the needs of the intelfigent 
redo lOa without the overhead end complexity of HTML 

When the user connects to the Intemet site; inf onnetion is passed along a first data stream to an accotait management block 
604. The Uock 604 provides eccount management functions relating to the user's eccount with the ISP 232. The eccount 
management Uock passes data to a user preference bk)ck 606, which retrieves user profas infomwtion and user preferences specified 
by the user. Infommtion r^ardng the user preferences may be stored by the ISP 232, or downloaded from tha intdfgent rado 100 es 
needed 

Infmmation » also passed from the process block 602 al ong a second data stream to a progran managenient Uock 608. The " 
program managemarrt Uock 608 accesses a langu^ variety drtabase 610 to det^^ 
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variety database 612 to detemwia which type^of programs^ffe avaiabie. The program management Uack 608 also accesses progron 
sources such as five broadcasts 620, archived broadcasts 624, stored music 626, and other streaming autfio sounas 621 

Usff profae information from the user prefer«tce Uock 606 and program data from the program man^onent black 608 are 
prottded to a program fist block 616, vvhrchconstnirts a 1st of avaiate The 
fist constnjcted in the bhu:k 616 is passed to the intelligent radio 1 00. 

figure 68 shows the conceptual relBtionship between the site 602 and other Web sites that supfriy streanvng aufio 0 
informatioa such as a site 630, a site 631, and a site 631 The Intanet provides the abifity to transfer data between any two of the 
sites 601 630-631 The user connects; through the ISP 231 to the site K)l The site 602 proviites inks to the sites 630632 through 
the programming iists provided by the site 601 If the usarselarts a streaming auifio program from one of the site 630-831 then the M 
site 602 provides the necessary fink to the selected site. In some emboiments, the site 602 provides the link inforniation to the 
inteiOgBnt rado 100, and the intetligem rado 100 makes a "direct" connectton to the selected site, in oth^ embotfiments, the ate 602 
links to the selected site, receives the streaming audo data, refonnats the data if desired, and then ^nds the streaming audo date to 
theintei^entraifio 100. 

figure 7 iOustrates an anbodiment of an intelligent radio tuner 700. The tuner 700 is mounted in en enclosure 701 and 
connans to household AC pow» through a povuer cord 104, to a network through e network cable 101 and to an audio system /y j 
through an auio line 701 User controls ere moumed on the front of the enclosure 701 and indude en ofroff switch 704, a command ^ 
button 121, a cursor control 1 16, a select button 1 18, end a tuniiq control 1 14. The ctffsor control 1 16 provides up, down, left end / ^J^^"^^^ " 
right movarronts of a cursor or other entity on a dsplay device 111 Also mounted on the front of the enclosure 701 Is the dsplay I ^ ^^^^ 

(tevice 1 11 which provides information to the user. 

figure 8 is a block dagram of the functional elements of the intelligent raio configured as a tur»r 700. The tuner 700 
comprises the Centrel Processor Unit (CPU) 202 that is used to run the inteiigent redo software. The CPU 202 is connected to the 
random access memory 204, the data storage device 210, the modem 206, and the codec 260. The data storage device 210 may be 
any type of non-vdatae data storage devbe, indudng, for examplei a floppy dsk drive, e hard disk drive, a flash memory, a CD-ROM, a 
DVD-ROM, a CMOS nwnory with battery backup; etc. The modem 206 is connected to e commuracations network 230, shown as a 
Public Switched TdephoneNetvvorklPSTTO. Although the communis _ r^ 'V 

ort VMil recognizB that the network 230 may dso be e calie tdeviaon (CATV) network, a satelite networic, or any other ccHninurocations >o/^ 
network. The modem 208 provides an interface betweoi the CPU 202 and the commuiications network 230 end the operational' * ^ ^''^^ 
characteristka of the modem 208 are detennmed by the type of communicati^ Thus, If the ratwork 230 is a PSTN - -^^C ^"^^ 

network, then a tdephone modem is usack and if the network 230 is a CATV network, then e cable modem is used; eta An IntemetV 
Service PnwidBr (ISP) 232 provite the user vwth a connectianfro^ V, 

The CPU 202 provides data to the dsplay device 111 The CPU 202 receives user inputs from the commend button 121, the 
tuning contrd 1 14, the selrat button 1 18, and the cursor contrd 1 16. The CPU 202 provides dgitized audo samples to en input of a 
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Digital-to-Analog Converter (DAC) 220. The analog audio outiwt of the DAC 220 is provided to the autfo output 702. In a prafeired 

embodment, the OAC 220 is a tw&chaimsl dsvice, providng left and right stereo channels. 

Figure 8 Is a block if agram of the futcttonai dements of an emfaodment of an intdfigmt rado that provides for ramote 
playback. Figure 9 shows obese unit 900 that is connected to the comniuricationsnetvvor^ The base unit 900 recehms streoring 
5 aufio from the Web and transnots the audio infomiation to a remote playback unit 902. 

The base unit 900 is simiar in most respects to the intelii^ redo except that the ampSlier 22Z the loudspeakers 1 06 and 
108, and the vdume control 1 10 are not located in the base unit 900, but rather are located in the remote playback urit 902. In the 
base urit, the DAC 220, the cassette device 130, the AM tuner 240, the FM tuner 242, and the external inimt 244 are comectad to a 
transmitter 904 rather than the ampSfor 22Z Tha transmitter 904 provides a transmitted signal to a receiver 908 in the remote urst 
10 902. The mam 908 provides an audo output to tha ampf Hot 22Z 

The base unit 900 receives the stremng audo information from the Internet 234 and uses a transmission carrier to 
retransmit tte audo infomiation to one or more remote units 902. The transmitter 904 and the receiver 906 may use eny fomi of 
communication for the transmission carrier, indudng rodo frequaicy communicatioa infrared commuricatiaa ultrasonic communication, 
etc. In one embodment, the transmitter 904 may be a law povwer FM |Fr«iuency Modulation) transmitter compatible vuith standard FM 
15 broadcast bamt such that the remote playback unit 902 can be a standard FM transistor rado or a sterro receiver. In yet another 
embodn^ the transmrtter 904 may be a low power AM (Ampitude Mediation) transmrtter compatible with standard AM broadcast 
band^ such that the remote playback unit 902 can to a standard AM transistor rado or a stoeo recaver. 

In other embodments* the base urit 900 may also include en ampfifier 222, loudspeakers 106 and 108, and a volume control 
110 such that the base unit 900 can provide both playback of the audo infomiation and transmission of tha audo hrformation to the 
20 remote unit 902. 

Figufe 10 is a block dagram of the functional elements of an embodment of an intailigem rado that provides for remote 
access, comprising a base unit 1002 and an inteigent radio 1000. The base unit 1002 comprises a transceiver 1012 coupled to a 
modem 1011. The modan 1011 is connected to the communkations network 230. The modem 101 1 r«»ves data from the ISP sid 
provides the data to the troisceiver 1012, whch then transmits the data to a transcaver 1010 in the intelligent redio 1000, The 
25 transceiver 1010 transmits data from the inteUigent rado 1000 to the transceiver 1011 Tte transceiva 1012 provides the (tote from 
the intefligent redo 1 000 to the modem 1011, which sends the data to the ISP 232. 

The inteiigem rado 1000 is similar in most mpects to the intelligent rado 100 shown in Rgura Z with the eddtion of the 
transcehrer 1010. A data input/output port of the transcene 1010 is provided to tha processor 202 and a Rado Froiuency (RR 
inputioutpm port of the transceiver 1010 is provided to an antenna. Also, in the inteltigem rado 1000, the modem 206 is optional 
30 (because network communications are handed by the transceiver 1010 rather than dm modem 208). 

The transcehrers 1010 and 1012 use any suitable means for communicatioa inciudr^ for exemple; opticd communicatiDa' 
rado communtcatioa etc In e preferred embodinent tha traiscdvera 101 0 and 1 01 2 are rado transcehnrs that use spread-spmnrum 
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comnuincaticni tffi:hni(niBs at a frequBncy of appnudmateiy 2.4'GHz. The combination of tho base unit 1002 and the inteiligem rado 
1000 pnnides a capabiity amiar to that provided by a cordless teiephonB. The base uret 1002 can be located near a network 
connection point (e^^ a telephone outiet), and the intefiigent raifio 1000 can he convenentiy placed anywhere witNn tte range of the 
base unit 1002. The tW(HArey commhcation fink between the transceiver 1010 end the transceiver 1012 providBs e cordess 
connection to the network 230. 
Other Embodimants 

While the ehove description contains many spediics, these shodd not be construed ss fimitetions on the scope of the 
invention, but rather as an exempfification of preferred embodnients thereof. The various user contrds end buttons can be reioceteil 
combined, reconf^uret etc. Most of the user controls end buttons can even be omhted entirely in favor of voica-activated comrnends. 
One skiflffii in the art will recognize that many of die various feattm end capabiGties described in connection with the intelligent rado 
1 00, are dso appiicafale to other emhodments as wdL indudng tim snbodments described in connection with figures 7-10. One skifled 
in the art wil eiso recognizB that other embodments are contempietei indudng, for example, handheld intdiigent rados, and intelligent 
rados for boats, cars; trucks; planes, and other vehides, etc. 

Oi» skiOal in tiie ert win recognize diet these features, and thus the scope of the present invention, shodd be interpreted in 
light of the f diowing ddms and any Q|dvaients thereto. 
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-WHATISCLAIMEniS: ~ 

1, A redo for fBCsiving, with sufastMtiaiiy equal convenience, broadcasts from both iocaf rado stations and from the 
world wide weti compiistng: 

a visual display for providng information to a user; 
5 turar dnuitry for recaving rado fraqumy signals fron rado broadcast stations; 

one or more audo ampSfiers; 

one or more loudspeakars operabiy connected to sad audo ampifiers; 

a modem for transmhtng end receiving dgrtet data over a communications network; 

a (teta storage device; and 

8 software pmgram stored on said data storage device, said software program configured to use said modem to 
connect to an Internet servk» provider to receive dgiti2ed audo broadcasts from said Internet sHvice provide, sad program 
further configured to provide a ssH&it broadcast dspiay to allow the user to sdectatrfy conned a progran broadcast to the 
input of said one or more audo ampfifiars atha from e local AM or FM rado station or from the world wide Web so that to the 
user, reception of a broadcast fran the world wide Web is no more canplicated thai fistenrng to a local FM or AM rado 
15 station. 

1 A mathod for providng, with substantiaiiy a|ual conveniencB, access to audo broadcasts over the worid wt(te Web 
and access to broadcasts from txal rado stations, comprising the steps of: 

using e modem for transmitting and recewing dgital data over a communcations network to an Internet service 

provider; 

20 using a rado tuner to receive audo broadcasts from local rado stations; and 

providng a stored software program for aUowing sdection of a Web faroad:^ with substantially the same controls 
and convenierce as saiecting a local rado broadcast 

3. The method of Claim 2, wherein sad local rado stations are FM broadcast rado stations. 

4. The method of Claim Z wherein said local rado stations are AM broadcast rado stations. 

25 5. A self-contained intelttgait rado for receiving audo broadcasts over the woitd wide Web, comprising: 

a visiffll dsptay for providing information to a user 
a modan for transmitting and recaivmg dgital data over a communications network; 
a data storage device; 
one or more loudspeakers; and 

30 e software program stored on said data storage device, said software program configured to use said modan to 

connect to an Intemat servks provider, raave dgitiz^ audo broadcasts from sad Internet service provider, and play said ' 
audo broadcasts on sad speakers; said software further configurai to provide: e mani dspiay that afiows tin user to select a 



-14- 



wo 99/38266 PCT/US99/01001 



commmid; a Miect ianguaga dsplBy thaTaitovus the tear to spacify a dasired language; a program material daptay to dJow the 
user to select a type of program matariat and a salBCt broadcast dupiayto allow tha user to select a program broadcast 

6. A salf-containad intelligent ratio for receiving autf o broadcasts over the worid wida Web, coraprisino: 
avtsuddspiayforpromingtnfonnation to a usee 

a network interface for transmitting and receiving digital data over a communicatians network; 
a data storage device; and 

a software program stored mi sad data storage device; said software program configured to use said network 
interface to connact to an Internet service provide, and receive d gitized audo broadcasts from said Internet service provide. 

7. The self-contained intdE^ redo of Claim 6, wlierein said software program is upgraded by dowr^adng data over 
{network. 

8. The self-contained inteligent rado of Claim 6, hnther comprising one or mora loudspeakers. 

9. The self-contained intelf gem rado of Claim 6, wherein sad conmunications network is a telephone network. 

1 0. The self-comainBd intelligent rado of ^lam 6, wherein said communications network is a satellite network. 

11. The salf-contained inteiligBm rado of Claim 6, wherein said omimunications natworit is a cable tdevision network. 

12. The self-contained inteigent rado of Claim 6, further cmnprising a transnatter confjgured to traiwnit audo 
infiOTnstion usHig a trmnassion carrier. 

1 3. The self-conteined tnteliigem rado of Claim 1 Z wherein seid transmission carrier is a redo fraiuency carrier. 

1 4. The sdf-containad intelltgent rado of Clam 1 Z wherein said transmission carrier is an infrared carrier. 

1 5. The self-contained inteifipm rado of Claim 1 Z wheran said transmission carrier is a spread-spectram carrier. 

16. The self-contained intelfigem redo of Claim \Z further comprising a receiver for receiving audo infonnation 
transmitted by said inteigent rada 

1 7. The self-contained intdfigent rado of Claim 6, wherein said softwere is configured to (mnfida a menu display that 
allows the user to select a command 

18. The self-contained inteligem rado of Claim 6, wherein sad softwere is configured to provide a niect language 
display that aflows the user to specify a desimd language. 

19. The self-contained intdlgem rado of Claim 6, wherein said software is configiffwl to provide e program material 
display to allow the user to select a type of program material 

20. The sdf<containad inteffigent rado of Claim 6, wherein said software is configurad to provitte a select broadcast 
dsplay to allow the usv to select a program broadcast 

21. Tha self-contained intelfoBnt rado of Claim 6, wherein said software is configured to provide a datB«itry dsplay to 
aflow the user to input alpha-numeric text. 

21 Thasatf-comainBdimeligBmrBdoofClaimB^vvhereinsaidsoftvvaretsprm 
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23: The sstf-uujituiiiud intdfigant radio of Claim 2Z wharan said software is stored in non-vdatiia semicorahjctor 

fnemory. 

24. The satf -contained inteiigent redo of Claini 6, further con p i s ing a d^ay aid a (durafity of user controls. 

25. The salf-containad imeBigent rado of Claim 24, wharaiii said user controls indude at least ore tuning knofai said 
tuning knob configured to select a Web rado broadcast 

26. The seif-contaned tnteifipnt rado of Qaim 24, whran said user contrds are configured to allow the user to 
operate the i ntelfigant rado m a manner that is similar to the operation of a conventional rada 

27. The setf-contained intelBgent redo of Claim 24, wherein said dsplay and one or mm of sard user controls are 
moimted on a front pand of said intdfigent rada 

28. The self -contarned intalipnt rado of Clam 6, wherein said network imerface comprises a telephone modfim. 
The self -comernad intel&gent rado of Clam 6, wheran said network imerface comprises a cable modem. 
The sdf-comained intelfigent rado of Claim 6, wherein said network interface comprises a sateflite modem. 
The self-contained imelfigent rado of Clam 6, whmn said network interface comprises a transceiver. 
The self-contained intelligem rado of Qam 31, wherein said trnisceiver comprises a spread-spectrum transcend. 
The self-contaned intdfigent rado of Claim 6, further comprising a voicemodem. 

The sdf-comained intdigem rado of Clam 33, wherdn said intefligent redo is configured to provide an Internet 



29. 
30. 
31. 
31 
33. 
34. 

teiephone mode. 
35. 



20 



38. 



25 



redo. 



30 



37. 
38. 

4a 

imdf gent rada 
41. 



An intdfigoit rado apparatus comprismg: 

a processor operatrvdy co^M to e computer network; and 

software loaded into a mentory operatively coupled to said processor, software configured to: 

prowde a list of streaming audo programs for an intelligent rado; 

provide access to sad streanng audo programs; and 

provide infomiatrrsi formatted for a dsplay in said intelligent rada 
The apparatus of Claim 35, sad software further configured to provide Imemet tdephone service to sad intefli^ 

The apparatus of Clam 35, sad software further configured to provide voicemad to sad imdigem rada 

The apparatus of Clam 35, wharan sad Est of streaming eudo programs comprises a customized Gst 

The apparatus of Claim 3Sr wherdn sad d^ay has a dspleyerea less then twemy-fhre square inches. 

The apparatus of (^am 35, sad software further configured to dowrioad software moddes into a memory in sad 

The apparatus of Clam 35, whodn said processor is a dgitd signd processor. 
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^2, The apparatus of CIsm 35, wherain said software is further configured to commumcate with sovice rautinss 
nitfing on a computer connected to said cominiternetworlc. 

43. The aniaratCB of Claun 43, wherein said s^ce routines provide added functionaf ty to sad software. 

44. The apparatus of Claim 44, whoein said eddedfunctionafity comprises voice 

5 45. The apparatus of Claim 45, wherein said added functionaSty comprises data converston, 

46. The apparatus of Claim 45, whmn said added fimctionaiity comprises the afaity to convert text messages into 
voce messages. 

47. The apparatus of Claim 45, wherein said added fonctionalty comprises the efaity to convert voice messages into 
text messages. 

^ ° 48. The apparatus of Claim 45, wherein said edited functionality comprises f onnatting a ispiay screea 

49, The epparatus of CIsm 35, wherein said software is further configured to provide voice-acthrated commands. 
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